CSE 326: Data Structures

Assignmen t #1

Septem b er 30, 1998

due: W ednesd a y , Octob er 7

1. W rite a pro cedure LLDele te that is the companion of LLInsert of Algorithms 1.5 and

1.6. LLDelet e tak es a k ey K and a link ed list, and deletes the �rst cell con taining k ey

K on the list, if suc h a cell exists , otherwise it do es nothing. As in LLInser t, y ou

should assume that the link ed list is ordered in nondecreasin g k ey order.

(a) W rite LLDelet e using lo cativ es.

(b) W rite LLDelet e without lo cativ es.

2. P age 39, exercis e 23(b).

3. This problem giv es an orthogonal view of comparativ e running times from that giv en

in lecture. Be sure to lo ok at the patterns in y our table when y ou ha v e completed it.

F or eac h function f (n) and time t in the follo wing table, determine the largest size n

of a problem that can b e solv ed in time t, assuming that the algorithm to solv e the

problem tak es f (n) microseconds . F or large en tries (sa y , those that w arran t scien ti�c

notation), an estimate is su�cien t. F or one of the ro ws, y ou will not b e able to solv e

it analytically

, and will need a calculator or small program.

1 second 1 min ute 1 hour 1 da y 1 mon th 1 y ear

900 log

2 n

90n

90n log

2 n

5n

2

n

3

1

4

� 2 n

4. (a) Pro v e that n ln n 2 O (n

1+�

), for an y constan t � > 0. (Hin t: c ho ose c = 1. I see

t w o w a ys of doing this, b oth using deriv ativ es, and there are probably other w a ys

as w ell. If y ou ha v e trouble with this, start with the case � = 1.)

(b) Pro v e that n ln n 62 O (n).

5. Let T (n) b e the running time of the follo wing pro cedure on input n. Find a function

f (n) suc h that T (n) 2 �(f (n)), and justify y our answ er.

pro cedure triple(in teger n):

for i from 1 to n do

for j from 3 to n=2 do

for k from j to j + 100 do

if j � k is ev en

then x x + 1;

else x 2 � x;

6. Let T (n) b e the running time of the follo wing pro cedure on input n. Find a function

f (n) suc h that T (n) 2 �(f (n)), and justify y our answ er.

pro cedure double(in teger n):

for i from 1 to n do

for j from i+1 to n do

x x + 1;